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VEHICLES PARTICULARLY USEFUL AS 
VTOL VEHICLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 10/479,618, ?led Dec. 4, 2003 now US. Pat. 
No. 6,883,748, Which is a US. National Phase Application 
under 35 U.S.C. 371 of PCT International Application No. 
PCT/IL02/00439, Which has an international ?ling date of 
Jun. 4, 2002, and Which claims priority from US. patent 
application Ser. No. 60/295,005, ?led Jun. 4, 2001. 

FIELD AND BACKGROUND OF THE 
INVENTION 

The present invention relates to vehicles, and particularly 
to Vertical Take-Olf and Landing (VTOL) vehicles having 
multi-function capabilities. 
VTOL vehicles rely on direct thrust from propellers or 

rotors, directed doWnWardly, for obtaining lift necessary to 
support the vehicle in the air. Many different types of VTOL 
vehicles have been proposed Where the Weight of the vehicle 
in hover is carried directly by rotors or propellers, With the 
axis of rotation perpendicular to the ground. One Well 
knoWn vehicle of this type is the conventional helicopter 
Which includes a large rotor mounted above the vehicle 
fuselage. Other types of vehicles rely on a multitude of 
propellers that are either exposed (e.g., unducted fans), or 
installed inside circular cavities, shrouds, ducts or other 
types of nacelle (e.g., ducted fans), Where the ?oW of air 
takes place inside ducts. Some VTOL vehicles (such as the 
V-22) use propellers having their axes of rotation fully 
rotatable (up to 90 degrees or so) With respect to the body of 
the vehicle; these vehicles normally have the propeller axis 
perpendicular to the ground for vertical takeolf and landing, 
and then tilt the propeller axis forward for normal ?ight. 
Other vehicles use propellers having nearly horiZontal axes, 
but include aerodynamic de?ectors installed behind the 
propeller Which de?ect all or part of the ?oW doWnWardly to 
create direct upWard lift. 
A number of VTOL vehicles have been proposed in the 

past Where tWo or four propellers, usually mounted inside 
ducts (i.e., ducted fans), Were placed forWardly of, and 
rearWardly of, the main payload of the vehicle. One typical 
example is the Piasecki VZ-8 ‘Flying Jeep’ Which had tWo 
large ducts, With the pilots located to the sides of the vehicle, 
in the central area betWeen the ducts. A similar con?guration 
Was used on the Chrysler VZ-6 and on the CityHaWk ?ying 
car. Also the Bensen ‘Flying Bench’ uses a similar arrange 
ment. The Curtiss Wright VZ-7 and the Moller Skycar use 
four, instead of tWo, thrusters Where tWo are located on each 
side (forWard and rear) of the pilots and the payload, the 
latter being of ?xed nature at the center of the vehicle, close 
to the vehicle’s center of gravity. 

The foregoing existing vehicles are generally designed for 
speci?c functions and are therefore not conveniently capable 
of performing a multiplicity of functions. 

OBJECTS AND BRIEF SUMMARY OF THE 
INVENTION 

An object of the present invention is to provide a vehicle 
of a relatively simple inexpensive construction and yet 
capable of performing a multiplicity of different functions. 
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2 
According to the present invention, there is provided a 

vehicle, comprising: a fuselage having a longitudinal axis 
and a transverse axis; at least one lift-producing propeller 
carried by the fuselage on each side of the transverse axis; 
a pilot’s compartment formed in the fuselage betWeen the 
lift-producing propellers and substantially aligned With the 
longitudinal axis; and a pair of payload bays formed in the 
fuselage betWeen the lift-producing propellers and on oppo 
site sides of the pilot’s compartment. 
According to further features in the preferred embodi 

ments of the invention described beloW, each of the payload 
bays includes a cover deployable to an open position pro 
viding access to the payload bay, and to a closed position 
covering the payload bay. In some described preferred 
embodiments, the cover of each of the payload bays is 
pivotally mounted to the fuselage along an axis parallel to 
the longitudinal axis of the fuselage at the bottom of the 
respective payload bay, such that When the cover is pivoted 
to the open position it also serves as a support for supporting 
the payload or a part thereof in the respective payload bay. 

Various embodiments of the invention are described 
beloW, Wherein the lift propellers are ducted or unducted 
fans, and Wherein the fuselage carries a pair of the lift 
producing propellers on each side of the transverse axis, a 
vertical stabiliZer at the rear end of the fuselage, or a 
horiZontal stabiliZer at the rear end of the fuselage. 

Several preferred embodiments are also described beloW 
Wherein the fuselage further carries a pair of pusher propel 
lers at the rear end of the fuselage, on opposite sides of the 
longitudinal axis. In the described embodiments, the fuse 
lage carries tWo engines, each for driving one of the lift 
producing propellers and pusher propellers With the tWo 
engines being mechanically coupled together in a common 
transmission. In one described preferred embodiment, the 
tWo engines are located in engine compartments in pylons 
formed in the fuselage on opposite sides of its longitudinal 
axis. In another described embodiment, the tWo engines are 
located in a common engine compartment aligned With the 
longitudinal axis of the fuselage and underlying the pilot’s 
compartment. 
One preferred embodiment is described Wherein the 

vehicle is a vertical take-olf and landing (V TOL) vehicle and 
includes a pair of stub Wings each pivotally mounted under 
one of the payload bays to a retracted, stored position, and 
to an extended, deployed position for enhancing lift. Another 
embodiment is described Wherein the vehicle includes a 
?exible skirt extending beloW the fuselage enabling the 
vehicle to be used as, or converted to, a hovercraft for 
movement over ground or Water. A further embodiment is 
described Wherein the vehicle includes large Wheels attach 
able to the rear end of the fuselage for converting the vehicle 
to an all terrain vehicle (ATV). 

As Will be described more particularly beloW, a vehicle 
constructed in accordance With the foregoing features may 
be of a relatively simple and inexpensive construction 
capable of conveniently performing a host of different 
functions besides the normal functions of a VTOL vehicle. 
Thus, the foregoing features enable the vehicle to be con 
structed as a utility vehicle for a large array of tasks 
including serving as a Weapons platform; transporting per 
sonnel, Weapons, and/or cargo; evacuating medically 
Wounded, etc., Without requiring major changes in the basic 
structure of the vehicle When transferring from one task to 
another. 

Further features and advantages of the invention Will be 
apparent from the description beloW. 



US 7,246,769 B2 
3 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by Way of example 
only, With reference to the accompanying drawings, 
Wherein: 

FIG. 1 illustrates one form of VTOL vehicle constructed 
in accordance With present invention With tWo ducted fans; 

FIG. 2 illustrates an alternative construction With four 
ducted fans; 

FIG. 3 illustrates a construction similar to FIG. 1 With free 
propellers, i.e., unducted fans; 

FIG. 4 illustrates a construction similar to FIG. 2 With free 
propellers; 

FIG. 5 illustrates a construction similar to that of FIG. 1 
but including tWo propellers, instead of a single propeller, 
mounted side-by-side in a single, oval shaped duct at each 
end of the vehicle; 

FIGS. 6a, 6b and 6c are side, top and rear vieWs, respec 
tively, illustrating another VTOL vehicle constructed in 
accordance With the present invention and including pusher 
propellers in addition to the lift-producing propellers; 

FIG. 7 is a diagram illustrating the drive system in the 
vehicle of FIGS. 6ai6c; 

FIG. 8 is a pictorial illustration of a vehicle constructed in 
accordance With FIGS. 6ai6c and 7; 

FIG. Sa?Sd illustrate examples of various tasks and 
missions capable of being accomplished by the vehicle of 
FIG. 8; 

FIGS. 9a and 9b are side and top vieWs, respectively, 
illustrating another VTOL vehicle constructed in accordance 
With the present invention; 

FIG. 10 is a diagram illustrating the drive system in the 
vehicle of FIGS. 9a and 9b; 

FIGS. 11a and 11b are side and top vieWs, respectively, 
illustrating a VTOL vehicle constructed in accordance With 
any one of FIGS. 6ail0 but equipped With deployable stub 
Wings, the Wings being shoWn in these ?gures in their 
retracted stoWed positions; 

FIG. 11c and 11d are vieWs corresponding to those of 
FIGS. 11a and 11b but shoWing the stub Wings in their 
deployed, extended positions; 

FIG. 12 is a perspective rear vieW of a vehicle constructed 
in accordance With any one of FIGS. 6ail0 but equipped 
With a loWer skirt for converting the vehicle to a hovercraft 
for movement over ground or Water; and 

FIG. 13 is a perspective rear vieW of a vehicle constructed 
in accordance With any one of FIGS. 6ail0 but equipped 
With large Wheels for converting the vehicle for ATV (all 
terrain vehicle) operation. 

It is to be understood that the foregoing draWings, and the 
description beloW, are provided primarily for purposes of 
facilitating understanding the conceptual aspects of the 
invention and various possible embodiments thereof, includ 
ing What is presently considered to be a preferred embodi 
ment. In the interest of clarity and brevity, no attempt is 
made to provide more details than necessary to enable one 
skilled in the art, using routine skill and design, to under 
stand and practice the described invention. It is to be further 
understood that the embodiments described are for purposes 
of example only, and that the invention is capable of being 
embodied in other forms and applications than described 
herein. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

As indicated earlier, the present invention provides a 
vehicle of a novel construction Which permits it to be used 
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4 
for a large variety of tasks and missions With no changes, or 
minimum changes, required When converting from one 
mission to another. 

The basic construction of such a vehicle is illustrated in 
FIG. 1, and is therein generally designated 10. It includes a 
fuselage 11 having a longitudinal axis LA and a transverse 
axis TA. Vehicle 10 further includes tWo lift-producing 
propellers 12a, 12b carried at the opposite ends of the 
fuselage 11 along its longitudinal axis LA and on opposite 
sides of its transverse axis TA. Lift-producing propellers 
12a, 12b are ducted fan propulsion units extending vertically 
through the fuselage and rotatable about vertical axes to 
propel the air doWnWardly and thereby to produce an 
upWard lift. 

Vehicle 10 further includes a pilot’s compartment 13 
formed in the fuselage 11 betWeen the lift-producing pro 
pellers 12a, 12 and substantially aligned With the longitu 
dinal axis LA and transverse axis TA of the fuselage. The 
pilot’s compartment 13 may be dimensioned so as to accom 
modate a single pilot or tWo (or more) pilots, as shoWn, for 
example, in FIG. 6a. 

Vehicle 10 illustrated in FIG. 1 further includes a pair of 
payload bays 14a, 14b formed in the fuselage 11 laterally on 
the opposite sides of the pilot’s compartment 13 and 
betWeen the lift-producing propellers 12a, 12b. The payload 
bays 14a, 14b shoWn in FIG. 1 are substantially ?ush With 
the fuselage 11, as Will be described more particularly beloW 
With respect to FIGS. 6ai6c and the pictorial illustration in 
FIGS. Sa?Sd. Also described beloW, particularly With 
respect to the pictorial illustrations of FIGS. 8ai8d, are the 
Wide variety of tasks and missions capable of being accom 
plished by the vehicle When constructed as illustrated in 
FIG. 1 (and in the later illustrations), and particularly When 
provided With the payload bays corresponding to 14a, 14b of 
FIG. 1. 

Vehicle 10 illustrated in FIG. 1 further includes a front 
landing gear 15a and a rear landing gear 15b mounted at the 
opposite ends of its fuselage 11. In FIG. 1 the landing gears 
are non-retractable, but could be retractable as in later 
described embodiments. Aerodynamic stabiliZing surfaces 
may also be provided, if desired, as shoWn by the vertical 
stabiliZers 16a, 16b carried at the rear end of fuselage 11 on 
the opposite sides of its longitudinal axis LA. 

FIG. 2 illustrates another vehicle construction in accor 
dance With the present invention. In the vehicle of FIG. 2, 
therein generally designated 20, the fuselage 21 is provided 
With a pair of lift-producing propellers on each side of the 
transverse axis of the fuselage. Thus, as shoWn in FIG. 2, the 
vehicle includes a pair of lift-producing propellers 22a, 22b 
at the front end of the fuselage 21, and another pair of 
lift-producing propellers 22c, 22d at the rear end of the 
fuselage. The lift-producing propellers 22ai22d shoWn in 
FIG. 2 are also ducted fan propulsion units. HoWever, 
instead of being formed in the fuselage 21, they are mounted 
on mounting structures 21a*21d to project laterally of the 
fuselage. 

Vehicle 20 illustrated in FIG. 2 also includes the pilot’s 
compartment 23 formed in the fuselage 21 betWeen the tWo 
pairs of lift-producing propellers 22a, 22b and 22c, 22d, 
respectively. As in the case of the pilot’s compartment 13 in 
FIG. 1, the pilot’s compartment 23 in FIG. 2 is also 
substantially aligned With the longitudinal axis LA and 
transverse axis TA of the fuselage 21. 

Vehicle 20 illustrated in FIG. 2 further includes a pair of 
payload bays 24a, 24b formed in the fuselage 21 laterally of 
the pilot’s compartment 23 and betWeen the tWo pairs of 
lift-producing propellers 22ai22d. In FIG. 2, hoWever, the 
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payload bays are not formed integral With the fuselage, as in 
FIG. 1, but rather are attached to the fuselage so as to project 
laterally on opposite sides of the fuselage. Thus, payload bay 
24a is substantially aligned With the lift-producing propel 
lers 22a, 220 on that side of the fuselage; and payload bay 
24b is substantially aligned With the lift-producing propel 
lers 22b and 22d at that side of the fuselage. 

Vehicle 20 illustrated in FIG. 2 also includes a front 
landing gear 25a and a rear landing gear 25b, but only a 
single vertical stabilizer 26 at the rear end of the fuselage 
aligned With its longitudinal axis. It Will be appreciated 
hoWever, that vehicle 20 illustrated in FIG. 2 could also 
include a pair of vertical stabilizers, as shoWn at 1611 and 16b 
in FIG. 1, or could be constructed Without any such aero 
dynamic stabilizing surface. 

FIG. 3 illustrates a vehicle 30 also including a fuselage 31 
of a very simple construction having a forWard mounting 
structure 3111 for mounting the forWard lift-producing pro 
peller 32a, and a rear mounting structure 31b for mounting 
the rear lift-producing propeller 32b. Both propellers are 
unducted, i.e., free, propellers. Fuselage 31 is formed cen 
trally thereof With a pilots compartment 33 and carries the 
tWo payload bays 34a, 34b on its opposite sides laterally of 
the pilot’s compartment. 

Vehicle 30 illustrated in FIG. 3 also includes a front 
landing gear 35a and a rear landing gear 35b, but for 
simpli?cation purposes, it does not include an aerodynamic 
stabilizing surface corresponding to vertical stabilizers 16a, 
16b in FIG. 1. 

FIG. 4 illustrates a vehicle, generally designated 40, of a 
similar construction as in FIG. 2 but including a fuselage 41 
mounting a pair of unducted propellers 42a, 42b at its front 
end, and a pair of unducted propellers 42c, 42d at its rear end 
by means of mounting structures 41a*41d, respectively. 
Vehicle 40 further includes a pilot’s compartment 43 cen 
trally of the fuselage, a pair of payload bays 44a, 44b 
laterally of the pilot’s compartment, a front landing gear 
45a, a rear landing gear 45b, and a vertical stabilizer 46 at 
the rear end of the fuselage 41 in alignment With its 
longitudinal axis. 

FIG. 5 illustrates a vehicle, generally designated 50, 
including a fuselage 51 mounting a pair of lift-producing 
propellers 52a, 52b at its front end, and another pair 52c, 52d 
at its rear end. Each pair of lift-producing propellers 52a, 
52b and 52c, 52d is enclosed Within a common oval-shaped 
duct 52e, 52f at the respective end of the fuselage. 

Vehicle 50 illustrated in FIG. 5 further includes a pilot’ 
compartment 53 formed centrally of the fuselage 51, a pair 
of payload bays 54a, 54b laterally of the pilot’s compart 
ment 53, a front landing gear 5511, a rear landing gear 55b, 
and vertical stabilizers 56a, 56b carried at the rear end of the 
fuselage 51. 

FIGS. 6a, 6b and 6c are side, top and rear vieWs, respec 
tively, of another vehicle constructed in accordance With the 
present invention. The vehicle illustrated in FIGS. 6ai6c, 
therein generally designated 60, also includes a fuselage 61 
mounting a lift-producing propeller 62a, 62b at its front and 
rear ends, respectively. The latter propellers are preferably 
ducted units as in FIG. 1. With vanes 62c extending across 
the inlet side of the duct, substantially parallel to the 
longitudinal axis of the vehicle. 

Vehicle 60 further includes a pilot’s compartment 63 
centrally of the fuselage 61, a pair of payload bays 64a, 64b 
laterally of the fuselage and of the pilot’s compartment, a 
front landing gear 6511, a rear landing gear 65b, and a 
stabilizer, Which, in this case, is a horizontal stabilizer 66 
extending across the rear end of the fuselage 61. 
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6 
Vehicle 60 illustrated in FIGS. 6ai6c further includes a 

pair of pusher propellers 67a, 67b, mounted at the rear end 
of the fuselage 61 at the opposite ends of the horizontal 
stabilizer 66. As shoWn particularly in FIGS. 60 the rear end 
of the fuselage 61 is formed With a pair of pylons 61a, 61b, 
for mounting the tWo pusher propellers 67a, 67b, together 
With the horizontal stabilizer 66. 

The tWo pusher propellers 67a, 67b are preferably vari 
able-pitch propellers enabling the vehicle to attain higher 
horizontal speeds. The horizontal stabilizer 66 is used to trim 
the vehicle’s pitching moment caused by the ducted fans 
62a, 62b, thereby enabling the vehicle to remain horizontal 
during high speed ?ight. 

Each of the pusher propellers 67a, 67b is driven by an 
engine enclosed Within the respective pylon 61a, 61b. The 
tWo engines are preferably turbo-shaft engines. Each pylon 
is thus formed With an air inlet 68a, 68b at the forWard end 
of the respective pylon, and With an air outlet (not shoWn) 
at the rear end of the respective pylon. 

FIG. 7 schematically illustrates the drive Within the 
vehicle 60 for driving the tWo ducted fans 62a, 62b (only the 
top of the gearbox of each ducted fan being shoWn), as Well 
as the pusher propellers 67a, 67b. The drive system, gener 
ally designated 70, includes tWo engines 71, 71b, each 
incorporated in an engine compartment Within one of the 
tWo pylons 61a, 61b. Each engine 71a, 71b, is coupled by an 
over-running clutch 72a, 72b, to a gear box 73a, 73b coupled 
on one side to the respective thrust propeller 67a, 67b, and 
on the opposite side to a transmission for coupling-to the tWo 
ducted fans 62a, 62b at the opposite ends of the fuselage. 
Thus, as schematically shoWn in FIG. 7, the latter transmis 
sion includes additional gear boxes 74a, 74b coupled to rear 
gear box 75b for driving the rear ducted fan 62b, and front 
gear box 75a for driving the front ducted fan 62b. 

FIG. 8 pictorially illustrates an example of the outer 
appearance that vehicle 60 may take. 

In the pictorial illustration of FIG. 8, those parts of the 
vehicle Which correspond to the above-described parts in 
FIGS. 6ai6c are identi?ed by the same reference numerals 
in order to facilitate understanding. FIG. 8, hoWever, illus 
trates a number of additional features Which may be pro 
vided in such a vehicle. 

Thus, as shoWn in FIG. 8, the front end of the fuselage 61 
may be provided With a stabilized sight and FLIR (Forward 
Looking Infra-Red) unit, as shoWn at 81, and With a gun at 
the forWard end of each payload bay, as shoWn at 82. In 
addition, each payload bay may include a cover 83 deploy 
able to an open position providing access to the payload bay, 
and to a closed position covering the payload bay With 
respect to the fuselage 61. 

In FIG. 8, cover 83 of each payload bay is pivotally 
mounted to the fuselage 61 along an axis 84 parallel to the 
longitudinal axis of the fuselage at the bottom of the 
respective bay. The cover 83, When in its closed condition, 
conforms to the outer surface of the fuselage 61 and is ?ush 
thereWith. When the cover 83 is pivoted to its open position, 
it serves as a support for supporting the payload, or a part 
thereof, in the respective payload bay. 

The latter feature is more particularly shoWn in FIGS. 
8ai8d Which illustrate various task capabilities of the 
vehicle as particularly enabled by the pivotal covers 83 for 
the tWo payload bays. Thus, FIG. 8a illustrates the payload 
bays used for mounting or transporting guns or ammunition 
85a; FIG. 8b illustrates the use of the payload bays for 
transporting personnel or troops 85b; FIG. 80 illustrates the 
use of the payload bays for transporting cargo 85c; and FIG. 
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8d illustrates the use of the payload bays for evacuating 
Wounded 85d. Many other task or mission capabilities Will 
be apparent. 

FIGS. 9a and 9b are side and top vieWs, respectively, 
illustrating another vehicle, generally designated 90, of a 
slightly modi?ed construction from vehicle 60 described 
above. Thus, vehicle 90 illustrated in FIGS. 9a and 9b also 
includes a fuselage 91, a pair of ducted-fan type lift 
producing propellers 92a, 92b at the opposite ends of the 
fuselage, a pilot’s compartment 93 centrally of the fuselage, 
and a pair of payload bays 94a, 94b laterally of the pilot’s 
compartment 93. Vehicle 90 further includes a front landing 
gear 9511, a rear landing gear 95b, a horiZontal stabiliZer 96, 
and a pair of pusher propellers 97a, 97b, at the rear end of 
fuselage 91. 

FIG. 10 schematically illustrates the drive system in 
vehicle 90. Thus as shoWn in FIG. 10, vehicle 90 also 
includes tWo engines 101a, 101b for driving the tWo ducted 
fans 92a, 92b and the tWo pusher propellers 97a, 97b, 
respectively, as in vehicle 60. HoWever, Whereas in vehicle 
60 the tWo engines are located in separate engine compart 
ments in the tWo pylons 61a, 61b, in vehicle 90 illustrated 
in FIGS. 9a and 9b both engines are incorporated in a 
common engine compartment, schematically shoWn at 100 
in FIG. 9a, underlying the pilot’s compartment 93. The tWo 
engines 101a, 101b (FIG. 10), may also be turbo-shaft 
engines as in FIG. 7. For this purpose, the central portion of 
the fuselage 91 is formed With a pair of air inlet openings 
98a, 98b forWard of the pilot’s compartment 93, and With a 
pair of air outlet openings 99a, 99b rearWardly of the pilot’s 
compartment. 
As shoWn in FIG. 10, the tWo engines 101a, 101b drive, 

via the over-running clutches 102a, 102b, a pair of hydraulic 
pumps 103a, 103b Which, in turn, drive the drives 104a, 
104b of the tWo pusher propellers 97a, 97b. The tWo engines 
101a, 101b are further coupled to a drive shaft 105 Which 
drives the drives 106a, 106b of the tWo ducted fans 92a, 92b, 
respectively. 

FIGS. 11a*11d illustrate another vehicle, therein gener 
ally designated 110, Which is basically of the same construc 
tion as vehicle 60 described above With respect to FIGS. 
6ai6c, 7, 8 and 8ai8d; to facilitate understanding, corre 
sponding elements are therefore identi?ed by the same 
reference numerals. Vehicle 110 illustrated in FIGS. 
11a*11d, hoWever, is equipped With tWo stub Wings, gen 
erally designated 111a, 111b, each pivotally mounted to the 
fuselage 61, under one of the payload bays 64a, 64b, to a 
retracted position shoWn in FIGS. 11a and 11b, or to an 
extended deployed position shoWn in FIGS. 11c and 11d for 
enhancing the lift produced by the ducted fans 62a, 62b. 
Each of the stub Wings 111a, 111b is actuated by an actuator 
112a, 112b driven by a hydraulic or electrical motor (not 
shoWn). Thus, at loW speed ?ight, the stub Wings 111a, 111b, 
Would be pivoted to their stoWed positions as shoWn in 
FIGS. 11a and 11b; but at high speed ?ight, they could be 
pivoted to their extended or deployed positions, as shoWn in 
FIGS. 11c and 11d, to enhance the lift produced by the 
ducted fans 61a, 61b. Consequently, the blades in the ducted 
fans Would be at loW pitch producing only a part of the total 
lift force. 

The front and rear landing gear, shoWn at 11511 and 115b, 
could also by pivoted to a stoWed position to enable higher 
speed ?ight, as shoWn in FIGS. 11c and 11d. In such case, 
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the front end of the fuselage 61 Would preferably be enlarged 
to accommodate the landing gear When in its retracted 
condition. Vehicle 110 illustrated in FIGS. 11a*11d may also 
include ailerons, as shoWn at 116a, 116b (FIG. 11d) for roll 
control. 

FIG. 12 illustrates hoW the vehicle, such as vehicle 60 
illustrated in FIGS. 6ai6d, may be converted to a hovercraft 
for traveling over ground or Water. Thus, the vehicle illus 
trated in FIG. 12, and therein generally designated 120, is 
basically of the same construction as described above With 
respect to FIGS. 6ai6d, and therefore corresponding parts 
have been identi?ed With the same reference numerals. In 
vehicle 120 illustrated in FIG. 12, hoWever, the landing gear 
Wheels (65a, 65b, FIGS. 6ai6d) have been removed, folded, 
or otherWise stoWed, and instead, a skirt 121 has been 
applied around the loWer end of the fuselage 61. The ducted 
fans 62a, 62b, may be operated at very loW poWer to create 
enough pressure to cause the vehicle to hover over the 
ground or Water as in hovercraft vehicles. The variable pitch 
pusher propellers 67a, 67b Would provide forWard or rear 
movement, as Well as steering control, by individually 
varying the pitch, as desired, of each propeller. 

Vehicles constructed in accordance With the present 
invention may also be used for movement on the ground. 
Thus, the front and rear Wheels of the landing gears can be 
driven by electric or hydraulic motors included Within the 
vehicle. 

FIG. 13 illustrates hoW such a vehicle can also be used as 
an ATV (all terrain vehicle). The vehicle illustrated in FIG. 
13, therein generally designated 130, is basically of the same 
construction as vehicle 60 illustrated in FIGS. 6ai6d, and 
therefore corresponding parts have been identi?ed by the 
same reference numerals to facilitate understanding. In 
vehicle 130 illustrated in FIG. 13, hoWever, the tWo rear 
Wheels of the vehicle are replaced by tWo (or four) larger 
ones, bringing the total number of Wheels per vehicle to four 
(or six). Thus, as shoWn in FIG. 13, the front Wheels (e.g., 
65a, FIG. 60) of the front landing gear are retained, but the 
rear Wheels are replaced by tWo larger Wheels 13511 (or by 
an additional pair of Wheels, not shoWn), to enable the 
vehicle to traverse all types of terrain. 
When the vehicle is used as anATV as shoWn in FIG. 13, 

the front wheels 6511 or rear Wheels Would provide steering, 
While the pusher propellers 67a, 67b and main lift fans 62a, 
62b Would be disconnected but could still be poWered-up for 
take-o? if so desired. 

It Will thus be seen that the invention thus provides a 
utility vehicle of a relatively simple structure Which is 
capable of performing a Wide variety of VTOL functions, as 
Well as many other tasks and missions, With minimum 
changes in the vehicle to convert it from one task or mission 
to another. 

While the invention has been described With respect to 
several preferred embodiments, it Will be appreciated that 
these are set forth merely for purposes of example, and that 
many other variations, modi?cations and applications of the 
invention Will be apparent. 
The invention claimed is: 
1. A vehicle, comprising: 
a fuselage having a longitudinal axis and a transverse axis 

Wherein said fuselage includes a pair of thrust-produc 
ing propellers at the rear end of said fuselage on 
opposite sides of said longitudinal axis, and at opposite 
ends of a horiZontal stabiliZer Wherein said pair of 
thrust-producing propellers and said horizontal stabi 
liZer are supported above said fuselage on a pair of 
pylons extending upWardly from said fuselage; 
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at least tWo ducted fans incorporating lift-producing pro 
pellers carried Within said fuselage respectively on each 
side of said transverse axis; and 

a pilot’s compartment formed in said fuselage between 
said lift-producing propellers. 

2. The vehicle according to claim 1, Wherein the vehicle 
includes a ?exible skirt extending beloW the fuselage 
enabling the vehicle to be used as a hovercraft for movement 
over ground or Water. 

3. The vehicle according to claim 1, Wherein the vehicle 
includes a plurality of Wheels attachable to the rear end of 
said fuselage for converting the vehicle to an all terrain 
vehicle (ATV). 

4. The vehicle according to claim 1, Wherein said fuselage 
carries a pair of said lift-producing propellers on each side 
of said transverse axis. 

5. The vehicle according to claim 1, comprising a pair of 
payload bays formed in said fuselage betWeen said lift 
producing propellers and on opposite sides of said pilot’s 
compartment. 

6. The vehicle according to claim 1 Wherein a front end of 
said fuselage mounts a stabiliZed sight and FLIR unit. 

7. The vehicle according to claim 1 Wherein each ducted 
fan incorporates a pair of lift-producing propellers. 

8. The vehicle according to claim 1 Wherein a plurality of 
vanes extend across an inlet side of each ducted fan. 

9. The vehicle of claim 1 Wherein said plurality of vanes 
extend substantially parallel to said longitudinal axis. 

1 

20 

25 

10 
10. A vehicle, comprising: 
a fuselage having a longitudinal axis and a transverse axis 

Wherein said fuselage includes a pair of thrust-produc 
ing propellers at the rear end of said fuselage on 
opposite sides of said longitudinal axis, and at opposite 
ends of a horiZontal stabiliZer; 

at least tWo ducted fans incorporating lift-producing pro 
pellers carried Within said fuselage respectively on each 
side of said transverse axis; 

a pilot’s compartment formed in said fuselage betWeen 
said lift-producing propellers; and 

Wherein said fuselage includes tWo engines, each of said 
engines capable of driving all of said lift-producing 
propellers and all of said thrust-producing propellers, 
said tWo engines being mechanically coupled together 
in a common transmission system. 

11. The vehicle according to claim 10 Wherein said tWo 
engines are located in engine compartments in pylons 
formed in said fuselage on opposite sides of said longitu 
dinal axis. 

12. The vehicle according to claim 10, Wherein said tWo 
engines are located in a common engine compartment 
aligned With said longitudinal axis and underlying said 
pilot’s compartment. 


